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(54) Chemical mechanical abrasive composition for use in semiconductor processing 

(57) The invention provides a chemical-mechanical 
abrasive composition for use in semiconductor process- 
ing, which comprises 70-95% by weight of an aqueous 
medium, 1-25 % by weight of an abrasive. 0.1-20% by 
weight of an abrasion accelerator, whvein the abrasion 
accelerator comprises monocartxsxy group- or an 
amido group-containing compound and optionally a 
nitrate sait. The chemical-mechanical abrasive oonrpo- 
sition of the invention can farther comprise an anionic 
surfactant, e.g. polycartx}xylic acid or polyacrylic add 
copolymer, so as to reduce the viscosity of the abrasive 
composition. 
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Description 

[0001 ] The invention pertains to chemical mechanical 
abrasive ccnipositions. Tlie chemical mechanical abra- 
sive compositions of the invent) n are useful in polishing s 
the surface of a semtoonductor wafer. 
[0002] In the semiconductor indistry, semiconductor 
wafer surface polishing is a universally used technique, 
because it enhances the smoothness on the semicon- 
ductor wafer and a dielectric layer and facilitates the io 
production of wire circuits. In general, the polishing 
method for producing a wire circuit comprises mounting 
a semiconductor wafer on a spinning platen equipped 
with an abrasive head and applying an abrasive slurry 
comprising abrasive particles and an oxidant to the sur- is 
face of the wafer to enhance the abrasive efficacy. 
[0003] U.S. Pat. No. 5.225,034 discloses a chemical 
mechanical abrasive slurry which comprises AgNOs. 
solid abrasive particles, and an oxidant selected from 
H2O2, HOa, KOCI, KMg04, or CH3CCXX)H. The slurry so 
is used for polishing a copper layer on a semicortductor 
wafer so as to produce copper wire on the wafer. 
[0004] US. Pat. No. 5,209,8 16 discloses a method for 
polishing an Al- or Ti-containing metal layer with a 
chemical mechanical abrasive slurry. The abrasive 25 
shiny contains, in addition to the solid abrasive material, 
about 0.1-20% by volume of H3PO4 and about 1-30% 
by volume of H2O2. 

[0005] US. Pat. No. 4,959,113 discloses a method of 
using an aqueous abrasive composition for polishing 30 
metal surfaces. The aqueous abrasive composition 
comprises water, an abrasive. e.g. Ce02, AI203. Zr02, 
TiOg, Si02, SiC, Sn02, or TiC. and a salt including a 
metal cation of Group IIA, IIIA. IVA or IVB and an anion 
of chloride, bromide, iodide, nitrate, sul^te, phosphate 3s 
or perchlorate. This patent also discloses the use of 
hydrochloric acid, nitric add, phosphoric acid or nitric 
acid to adjust the pH of the abrasive composKion to be 
in the range of 1 to 6. 

[0006] US Pat. No. 5,391.258 disdoees an abrasive 40 
composition for polishing silicon, silica or silicate conv 
posite. The abrasive composition conrprises, in addition 
to abrasive particles, hydrogen peroxide and potassium 
hydrogen phthaiate. 

[0007] US Pat No 5,1 14,437 dtscfoses a polishing 4S 
composition for an aluminum substrate comprising an 
alumina polishing agent having an average particle size 
of 0.2 to 5 Mm, and a polishing accelerator selected from 
the group consisting of chromium(lll) nitrate, lanthanum 
nitrate, ammonium C6rium((ll) nitrate, and neodymium so 
nitrate. 

[0008] US Pat. No 5,084.071 discloses a chemical 
mechanical polishing slurry ior an electronic component 
substrate. The polishing slurry conprises abrasive par- 
ticles (e.g. SiOj, Ce02, SiC, Si3N4, or Fe203 particles) ss 
containing no more than 1 percent w^ght of alumina, a 
transition metal chelated salt (e.g. ammonium iron 
EDTA) for use as a polishing accelerator, and a solvent 



for said salt 

[0009] US Pat. No. 5.480.476 discusses the effect of 
Ce4^ and Zr4+ cations on the polishing rate of Si02- 
based abrasives. 

[0010] US Pat No. 5.366.542 discloses a polishing 
composition comprising alumina abrasive particles, and 
a chelating agent selected from the group consisting of 
polyaminocarboxylic acid (ag. EDTA) and socfium and 
potassium salts thereof The composition may further 
comprise beohmit or an aluminum salt. 
[0011] US Pat No. 5,340,370 discloses a chemical 
mechanical polishing slurry lor tungsten or tungsten 
nitride film, which comprises an oxidizing agent such as 
potassium ferricyanide. an abrasive, and water, and has 
a pH between 2 and 4. 

[0012] US Pat. No. 5,516.346 discloses a slurry for 
chemical mechanically polishing a titanium fim. said 
slurry comprising potassium fluoride in a concentration 
sufficient to complex said titanium film, and an abrasive, 
such as silica, and having a pH less than eight. 
[001 3] WO 96/1 6436 discloses a chemical mechani- 
cal polishing shiny which conprises abrasive particles 
having a median particle diameter less than 0.400 
microns, a ferric salt oxidant, and a suspension agertt of 
an aqueous surfactant which is a mixture of propyleneg- 
lycol and methylparaben. 

[0014] US Pat No. 5.527.423 discloses a chemical 
mechanical slurry for polishing a metal layer, which 
comprises an oxidizing component such as iron nitrate, 
an aluminum particle comprising at least 50% gamma 
phase, and nonionic surfactants such as polyalkyi 
siloxanes, or polyoxyalkylene ethers. 
[001 5] ft is known in tiie art that if the abrasive compo- 
sition viscosity is too high to be ftowable. the abrasive 
particles will deposit on the abrasive pad and be difficult 
to remove, possibly scratching the wafer surfaces. 
Afthough US Pat No. 5,527,423 discloses the use of 
nonionic surfactants, such as polyalkyi siloxanes or 
polyoxyatkylene etiiers, these surfactants cannot effec- 
tively reduce the viscosity of tiie abrasive composition. 
[001 6] Accordingly, need still exists for abrasive com- 
positions which are more economical and have high pol- 
ishing performance, and for chemical mechanical 
abrasive compositions witii reduced viscosity. 
[0017] The present invention provides a chemical 
mechanical abrasive composition for semiconductor 
processing, which comprises 70-95% by weight of an 
aqueous medium. 1-25% by weight of an abrasive, and 
0.1-20% by weight of an abrasion accelerator, wherein 
ttie abrasion accelerator comprises a monocarboxy 
group- or an amido group-containing compound and 
optionally a nitrate salt. The chemical mechanical abra- 
sive composition of the present invention can further 
comprise an anionic surfactant, such as pdycarboxylic 
add or polyacrylic acid copolymer, or the salts tiiereof. 
to reduce the viscosity of the abrasive conposition. 
[0018] The present invention provides a chemical 
mechanical abrasive conposition for semiconductor 
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processing, which comprises 70-95% by weight of an 
aqueous medium. 1 -25% by weight of. preferably 3-10% 
by weight of, and more preferably 4-6% by weight of. an 
abrasive, and 0,1-20% by weight of, preferably M0% 
by weight of. and more preferably 2-5% by weight of. an 5 
abrasion accelerator, wherein the abrasion accelerator 
comprises a nfionocarboxy group- or an amido group- 
containing compound and optionally a nitrate salt. 
[00191 TTie chemical mechanical abrasive composi- 
tion of the present invention can further comprise 1- » 
1 5% by weight of, and preferably 4-8% by weight of. an 
oxidant. 

[0020] According to the preswrt invention, the abra- 
sive used in the abrasive composition can be any com- 
mercially available abrasive agent in particle form, such 1 
as SiOa. AI2O3, ZrOa, CeOa. SiC. FeaOa. T1O2, Si3N4, 
or any mixture thereof. 

[0021 1 The oxidant used in the abrasive composition, 
according to the present invention, can be any suitable 
commerdai oxidant, such as peroxides, chlorates, chio- j 
rites, perchlorates. bromates, bromites, perbromate. 
nitrates, or the mixture thereof. 
[00221 The monocarboxy group containing compound 
used in the abrasive composition according to the 
present invention is selected from: 

(a) the monocarboxy group compound of the for- 
mula: 

in which. Ri is hydrogen. Ci-Ce alkyl or Ci-Ce 
hydroxyalkyl; and Rg is hydrogen, ammonium, or 
alkali metal ions and preferably, potassium ion; 
or 

(b) Aminoacid compounds. 

[00231 Exarr^les of the above conpound (a) include 
formic acid, acetic acid, propionic add. butyric acid, 
valeric acid, hexanoic add, glycolic acid, lactic acid and 
the salts thereof. Examples of the above aminoadd 
compounds (b) indude glycine, sarcosine. dimethylgly- 
cine, alanine and the salts thereof. 
[00241 Examples of the amido group-containing com- 
pound used in the present invention as an abrasion 
accelerator include foramide, acetamide. propionamide, 
N-methylfbramide. N-methylacetamide. urea, methylu- 
rea, ethylurea, dimethylurea and diethyluroa. 
[00251 The nitrate optionally used in the present inven- 
tion is the alkali metal salt or ammonium salt well known 
to a person with ordinary skill in the art. 
[00261 The abrasion accelerator used in the present 
invention cortprises common chemicals which are less 
dangerous and wouW not cause a serious detriment to 
the health of the workers in semkx)nductor processing 
and to the environment 

[00271 It is believed that the viscosity of an abrasive 
composition will increase due to the formation of hydro- 
gen bonds between the group Si-OH or AI-OH on the 
surfaces of the abrasive partides and th water mole- 
cule. Therefore, the viscosity of the abrasive composi- 



tion couW be reduced if a polymer is applied effectively 
and a film is formed on the surfaces of the abrasive par- 
tides so as t reduce the formation of hydrogen bonds 
between the abrasive particles and the water molecule. 
[0028] Accordingly, according to another aspect of tiie 
present invention, there is provided a chemical mechan- 
ical abrasive composition with reduced viscosity. The 
said composition comprises 70-95% by weight of an 
aqueous medium. 1-25% by weight of an abrasive. 0.1- 
20% by weight of an abraston accelerator, wherein the 
abrasion accelerator comprises monocarboxy goup- or 
an amido group-containing compound and optionally a 
nitrate salt, and 0.01-1% by weight, and preferably 0.1- 
0.5% by weight of an anionic surfactant serving as a vis- 
cosity-redudng agent. The anionic surfactant which is 
suitable for the abrasive composition of the present 
invention is selected from polycarboxylic. ttie salts 
thereof; polyacrylic copolymer, the salts thereof; or a 
mixture containing two or more of tiiese polymers and 
tiieir salts. 

[00291 According to the present invention, the above 
chemical mechanical abrasive composition may furtiier 
comprise 1-15% by weight and preferably 4-8% by 
weight, of an oxidant. According to a preferred embodi- 
ment of the present invention, tine chemical mechanical 
abrasive corrposition of the present invention com- 
prises 70-90% by weight of an aqueous medium. 4-6% 
by weight of an abrasive, 2-4% by weight of an abrasion 
accelerator. 4-8% by weight of an oxidant, and 0.1-0.5% 

30 by weight of a viscosity-redudng agent. 

[00301 The abrasive composition of tiie present inven- 
tion may use water as a medium. In the preparation of 
tiie abrasive composition, water, and preferably deion- 
ized water, may be used to make tiie composition into a 

35 slurry. 

[0031 1 The abrasive composition of ttie present inven- 
tion may further comprise those ingredients which are 
conventionally used in chemical mechanical abrasive 
art, only H ttiey will not cause an adverse effect on tiie 
40 abrasive composition of the present invention. For 
exanple. when used in a copper production process, 
tiie abrasive composition of ttie present invention may 
indude benzotriazde and/or its derivatives to inhibit 
rapid copper corrosioa 
45 [00321 The abrasive composition of tiie present inven- 
tion can be prepared by conventional mettiods. For 
exarrple, an abrasive slurry can be prepared by first 
adding an abrasive to water and continuously stirring 
the mixture with a high shear force untn the abrasive 
50 partides are completely suspended in ttie water. There- 
after, more water is added to the slurry sudi ttiat ttie 
abrasive partides in ttie slurry are present in thedesired 
solkl content. According to the present invention, ttie 
solid content of the slurry is in ttie range from 1 to 25% 
55 by wdght, and preferably 3 to 10% by weight The addi- 
tives described above are ttien introduced into ttie 
resultant slurry and ttie pH of the slurry is adjusted by. 
for example, ammonium hydroxide, to be in ttie desired 
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range. For example, when the metal film to be polished 
is W film, the pH may be adjusted to be in the range of 
1.5 to 2.5, and preferably in the range of 1.8 to 2.3; for 
Al film, the pH may be adjusted to be in the range of 3.0 
to 4.5, and preferably in the range of 3.8 to 4.2; and for 
Cu film, the pH may be adjusted to be in the range of 3.0 
to 4.5 or 6.0 to 7.0, and preferably in the range of 3,8 to 
4.0 or 6.2 to 6.6. Finally, the resultant slunry Is filtered to 
obtain the abrasive composition of the present inven- 
tion. The preparation of the abrasive composition of the 
present invention can be carried out at any suitable tem- 
perature, and preferably at a tenr^erature ranging from 
20to40*»C. 

[0033] The present invention will be further described 
by, but not limited to, the following examples. Any modi- 
fications or changes with reference to the present inven- 
tion which can be accomplished by persons sWiled in 
the art will be covered in the domain of the present 
invention 

Examples 

Example 1 

[0034] 5 Kg alumina particles (produced by Sumitomo 
Chemical Company. Model No. AKP-QQ08) was added 
to 20 Kg deionized water The mixture was agitated con- 
tinuously with a stln-er having a high shear force until the 
alumina particles were completely suspended in the 
water and a slurry was formed. 24.5 Kg deionized water 
was then added to dilute the slurry such that the solid 
content of the slurry was slightly higher than 10% by 
weight. TTiereafter, 2.78 Kg ammonium persuHate and 
2.78 Kg foramide were added to the slurry. After the 
slurry had been agitated for 30 minutes, the slurry was 
adjusted to have a pH of about 3.8. The slurry was then 
filtered to obtain the chemical mechanical abrasive 
corr^sition of the present invention having a solid con- 
tent of about 9% by weight The result of abrasion test 
of the resultant compositions are listed below in Table 1 . 

Example 2 

[0035] The preparation steps of Example 1 were 
repeated except that the foramide was replaced by 3.33 
Kg propionic acid. The abrasion test results of the 
resultant compositions are listed below in Table 1 . 

Abrasion Test 

[0036] 



Slurry flow: ISOml/min 
C. Wafer: Al film: comm rcially available from 
Silicon Valley Miaoelectronics. Inc., 
which is obtained by CVD^lepositing 
5 a film having the thickness off 0.85 ± 

5% nicrometers on a 6 inches silicon 
wafer; and has the purity of: Al 
98.5%. Si 1%. and Cu 0.5% 
a Slurry: Slurrys off Examples 1 and 2, which 
iQ have the same volume and are aque- 

ous solutions containing 5 wt% H2O2. 
and are tested after having been uni- 
formly agitated for 15 minutes 

IS ^>?^T^y^ Tftsi Procedure 

[0037] Both before and after abrasion test, the thick- 
ness of the wafer to be polished should be measured by 
a thickness measuring means. The sheet resistivity of 
20 the metal film is nr^sured by a 4-point probe. The thick- 
ness of the film is determined by the following fonnula: 



25 



T X R = resistivity coefficient 

wherein T represents film thickness (A), and R repre- 
sents sheet resistivity {Q/crr?). For various metal films, 
the resistivity coefficient will be a constant. 
[0038] The present invention used Model RS 75 of 
KLA-Tencor Company to determine the metal film thick- 



30 ness. 



40 



46 
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[0039] The film thickness of an oxide can be directly 
detennined by the optical theory well known persons 
skilled in the art. The present invention used Model SM 
300 of KLA-Tenca Company to determine the f ilm thick- 
ness of an oxide. 

[0040] The polishing rate is determined as follows: 
[0041 1 A metal film thickness T^ is first determined by 
the apparatus of Model RS75. The f ilm is polished by an 
exenplified slurry under the above-mentioned condi- 
tions for 1 minute. Thereafter, the platen and the wafer 
are cleaned by the apparatus of Evergreen Mode! lOX 
produced by Solid State Equipment Corporation. After 
spray-drying the wafer, a metal film thickness Tg is 
measured by the apparatus of Model RS75. The polish- 
ing rate of the exemplified slurry for the metal film is rep- 
resented by Ti • T2. 

[0042] The test data are listed below in Table 1: 
Table 1 



A. Apparatus: 

B. Conditions: 



IPECyWestech 472 
Pressure: 5 psi 
Temperature: 25**C 
Spindle speed: 50 rpm 
Platen speed: 55 rpm 
Pad type: Rodel 1C1400 



No. of Exanrple 


Al removal rate (A/min) 


Example 1 


3854 


Example 2 


4525 



4 
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Example 3 

[0043] An abra&ive slurry having the fol lowing formula 
was prepared in a manner similar to that desaibed in 
Example 1: 

Abrasive particles: Silica (Aerosil 90 of Degussa) 
Solid content of the slurry: 6 wt% 
Ammonium nitrate: 3 wt% 
Urea: 3 wt% 

[0044] The sUmy was adjusted with HNO3 and 
NH4OH to have a pH of about 2.2. 
[0045] The abrasion test result of the resultant abra- 
sive con^dosition is shown below in Table 2. 

Comparative Example 1 



Table 2 



Na of Example 


W removal rate (A/min) 


Examples 


1548 


Comparative Exanfiple 1 


617 



10 In the process for producing IC copper circuits. Ta is 
most commonly used as a barrier metal film. Neverthe- 
less, since Ta has a high chemical resi^ance, achieving 
effective pofishing of Ta is usually difficult, it has been 
iovnd that the abrasive composition of the present 

IS invention is able to provide excellent polishing efficacy 
for Ta. This polishing efficacy will be illustrated by the 
following exanples. 



[0046] An abrasive slurry having the following formula 
was prepared in a manner similar to that desaibed in 
Example 3: 

Abrasive particles: Silica (Aerosil 90 of Degussa) 
Solid content of the sluny: 6 wt% 
Ammonium nitrate: 3 wt% 
Oxalic acid: 3 wt% 

[0O47] The slurry was adjusted with HNO3 and 
NH4OH to have a pH of about 2.2. 
[0048] The abrasion test result of the resultant abra- 
sive composition is shown below in Table 2. 

Abrasion Test 

[0O49] 

A- Apparatus: IPECTWestech 472 

B. Conditions: Down force: 7.5 psi 

Back pressure: Opsi 

Temperature: 25'C 

Platen speed: 50 rpm 

Carrier speed: 55 rpm 

Pad type: Rodel IC 1400, K-GRV 

Slun-yflow: I50ml/min 

C. Wafer: W fim: confinercially available from 

Silicon Valley Microelectronics. Inc., 
which is obtained by CVD-depositing 
a film having the thickness of 0.85 ± 
5% micrometers on a 6 inches silicon 
wafer 

D. Slurry: Slurrys of Example 3 and Conrpara- 

tive Example 1, which were mixed 
with 30 wt% H2O2 in the volume ratio 
of slurry to H2O2 of 5:1 

The abrasion test procedures are substantially the 
same as described before. The resultant test data are 
listed below in Table 2. 



Examp l e 4 



20 



[0050] The same preparation steps of Example 1 were 
repeated except that 4.72 Kg alumina and 3.61 Kg 
ammonium persulfate were used and 2.50 Kg urea were 
substituted for foranvde. The abrasion test results of the 
2S resultant compositions are listed below in Table 3. 

Examples 

[0051 ) The same preparation steps of Example 4 were 
30 repeated except that 5.55 Kg silica (Aerosil 90. 
Degussa) was substituted for alumina and 4.44 Kg gly- 
cine was substituted for urea and 2.22 Kg ammonium 
persulfate was used. The abrasion test results of tiie 
resultant compositions are listed below in Table 3. 

35 

Exgmp l gQ 

[0052] The same preparation steps of ExampI e 5 were 
repeated except that 2.78 Kg glycolic add was substi- 
40 tuted for glycine and ammonium persulfate. The abra- 
sion test results of the resultant compositions are listed 
below in Table 3. 



4S 



50 



Ex g m plQ 7 

[0053] The same preparation steps of Example 6 were 
repeated except that 1.65 Kg formic acid was substi- 
tuted for glycolic acid. The abrasion test results of the 
resultant corrpositions are listed below in Table 3. 

BcamplQS 



[0054] The same preparation steps of Example 6 were 
repeated except that 2.78 Kg acetamkie and 2.78 Kg 
55 ammonium nitrate were substituted for glycolic add. 
The abrasion test results of tiie resultant compositions 
are listed befow in Table 3. 



5 
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Comparative Example 2 

[0055] The same preparation steps of Example 4 were 
repeated except that 2.78 Kg citric add was substituted 
for urea and 2.78 ammonium persuifate was used. The 
abrasion test results of the resultant compositions are 
listed below in Table 3. 

Abrasion Test 

[0056] 



A. Apparatus: 

B. Cortditions: 



C. Wafer: 



D. Sluny: 



IPEC/Westech 472 

Pressure: 5 psi 

Temperature: 25**C 

Spindle speed: 50 rpm 

Platen speed: 55 rpm 

Pad type: Rodel IC 1000K-QRV 

Slurry flow: 150ml/mtn 

Ta film: commercially available from 

Silicon Valley Miaoelectronics, Inc., 

which is obtained by CVD-depositing 

a film having the thickness of 0.5 ± 

5% micrometers on a 6 inches silicon 

wafer 

Slurrys of Examples 3 and 4 and 
Comparative Example 2. which were 
prepared to be in the same volume of 
aqueous solutions containing 7 wt% 
potassium bronmte, and were tested 
after having been uniformly agitated 
for 15 minutes; and 
Slunrys of Exanrples 5-7, v^ich were 
prepared to be in the same volume of 
aqueous solutions containing 5 wt% 
H202. and were tested after having 
been uniformly agitated for 15 min- 
utes 



The abrasion test procedures are substantally the 
same as described before. The test data thus otjtained 
are listed below in Table 3. 



Tabled 



No. Of Example 


Ta removal rate (A/min) 


Example 4 


352 


Example 5 


502 


Example 6 


471 


Example 7 


1079 


Example 8 


610 


Conrparative Example 2 


53 



IS 



20 



25 



30 



35 



45 



the abrasive conpositions according to the present 
invention can effectively enhance the polishing rate for 
metal films, and in particular W. Al and Ta films. 
[0058] As described before, according to another 
embodiment of the present invention, the abrasive com- 
position may further comprise an anionic surfactant to 
effectively reduce the viscosity of the abrasive composi- 
tion. This embodiment will be illustrated by the following 
examples. 

[0059] 2.4 Kg alumina particles as used in Exanple 1 
was added to 30.9 Kg deionized water at room temper- 
ature. The mixture was agitated continuously with a 
stiffer having a high shear force until the alumina parti- 
cles were completely suspended in the water and a 
slurry was fornied. Thereafter, 3.2 Kg formic acid. 0.48 
Kg Boemite (the trademark of an alumina commercial- 
ized by Condea Corporation], 1 .6 Kg ammonium persui- 
fate. and 0.03 Kg poty(ethylene glycol) (Aldrich 
Ar.20>240-1) were added in sequence to the slurry. The 
slun-y was adjusted with HNO3 or NH4OH to have a pH 
of about 3.8. The slury was then filtered to obtain the 
chemical mechanical abrasive composition of the 
present invention. The results of the viscosity test of the 
resultant composition are listed below in Table 4. 

Example 10 

[0060] The preparation steps of Example 9 were 
repeated except that the poly(ethylene glycol) was 
replaced by 0.03 Kg BYK-022 (a polyalkylsiloxane). The 
slun^y was tiien filtered to obtain the chemical mechani- 
cal abrasive composition of the present invention. The 
results of the viscosity test of the resultant composition 
are listed below in Table 4. 

Example n 

[0061] The preparation steps of Example 9 were 
repeated except that the poly(ethylene glycol) v^s 
replaced by 0.03 Kg Dispex GA40 (produced by Allied 
Colloids Caporation). The slun-y was then filtered to 
obtain the chemical mechanical abrasive composition of 
the present invention. The results of the viscosity test of 
the resultant composition are listed below in Table 4, 

Cpmpy^tivQ Example 3 

[0062] The preparation steps of Exanple 9 were 
repeated except that nopoly(ethytene glycol) was used. 
The results of the viscosity test of the resultant compo- 
sition are listed below in TaUe 4. 

Viscositv Test 



[0057] In view of tiie above exanples, it is evident tiiat [0063] One liter of each stun'y of Examples 8-10 and 
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Comparative Example 3 was tested by Brookf i Id Model 
LVF {No.1. 60 rpm) for determining viscosity. The test 
results are shown below In Table 4. 



Table 4 



No. of Example 


Viscosity (cps) 


Example 9 


82.5 


Example 10 


80 


Example 11 


42.5 


Comparative Example 3 


75 



[0064] In view of the results shown in Table 4. it is 
known that the nonionic surfactants, such as polyalkytsi- 
toxanes or polyoxyalkytei^e ethers, disclosed in US Pat. 
No. 5.476.606 cannot effectively reduce the viscosity of 
abrasive compositions. According to the present inven- 
tion, the viscosity of abrasive compositions can be 
effectively reduced by incorporating an anionic sur- 
factant. 

[0065] It is further understood that the present inven- 
tion is not limited to the particular embodiments shown 
and described herein, but that various changes and 
modiftcations may be made without departing from the 
scope and spirit of the invention. 

Claims 

1 . A composition for semiconductor processing com- 
prising: (a) 70-95% by weight of an aqueous 
medium: (b)l -25% by weight of an abrasive; and (c) 
0.1-20% by weight of an abrasion accelerator; 
wherein the abrasion accelerator comprises a 
monocartxwy group-containing compound and/or 
an amido group-containing compound, and option- 
ally a nitrite salt, preferably a nitrate salt of the 
amido group-containing compound. 

2. The composition according to daim 1 , wherein the 
abrasive is present in an amount of 3 to 10% by 
weight and the abrasion accelerator is present in 
an amount of 1 to 6% by weight, based on the 
weight of the composition. 

3. The composition according to daim 1 or 2, wherein 
the monocarboxy group-containing compound is 
one or more of formic acid, acetic acid, propionic 
acid, butyric acid, valeric add, hexanoic add, giy- 
colic acid, tactic acid, glydne, sarcosine, dimethytg- 
iycine, alanine and salts thereof. 

4. The composition according to daim 1, 2 or 3, 
wherein the amido group-containing compound is 
one or more of faamide, acetamide. propionamide. 
N-methyHbramide, N-m^hylacetamlde, urea, meth- 



ylurea, ethyturea, dimethyturea and diethylurea. 

5. The composition according to any preceding daim. 
further comprising 1 to 15% by weight of an oxidant. 

5 based on the weight of the composition. 

6. Ihe composition according to daim 5, wherein the 
oxidant is present in an amount of 4 to 6% by 
weight. 

10 

7. The composition according to claim 5 or 6, wherein 
the oxidant is one or wore of peroxides, chlorates, 
chlorites, perchiorates, bromates, bromites, per- 
bromates and nitrites. 

15 

8. The composition according to any preceding daim, 
wherein the abrasive is one or more of SiOg. AI203. 
ZrOa. CeOa. SiC. FeaOa, TiOa and Si3N4. 

20 9. A composition according to any preceding daim 
which additionally comprises 0.01 to 1% by weight 
of an anionic surfactant, based on the w^ght of the 
composition. 

2S 10. The composition according to claim 9. wherein said 
anionic surfactant is one or more of polycarboxytics, 
salts thereof, polyacryiic copolymers, and salts 
thereof. 

30 11. The composition according to claim 9, comprising 
70-90% by weight of said aqueous medium, 4-6% 
by weight of said abrasive, 2-4% by weight of said 
abrasion accelerator. 4-8% by weight of an oxidant, 
and 0, 1 -0.5% by weight of said anionic surfactant 

3S 

12. The composition according to arry preceding daim, 
further comprising 0,05-0.2% by weight of benzotri- 
azole and/or its derivatives. 

40 1 3. The composition according to any preceding daim. 
wherein the abrasion accelerator comprises said 
carboxy group-containing compound. 

14. The composition according to any of dainrs 1 to 1 2, 
4S wherein said abrasion accelerator comprises said 
amido group-containing compound in combination 
with said nitrate salt, preferably a nitrate salt of that 
amido group-containing compound. 

50 
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